Purification, subunit structure, and serologicai analysis of calf thymus ribonuclease H I.
Calf thymus ribonuclease H I (for nomenclature, see Büsen, W., and Hausen, P. (1975) Eur. J. Biochem. 52, 179-190) has been purified to near homogeneity. The large scale purification procedure results in a 1,000-fold enrichment of enzyme protein over the crude extract. The enzyme has a molecular weight of about 80,000, and S value of about 5, and an isoelectric point of about 4.9 under nondenaturing conditions. The purified enzyme sample contains two forms of ribonuclease H I, possibly isozymes, named ribonuclease H I 1 and ribonuclease H I 2. They can be activated by Mn2+ or Mg2+ ions. The most highly purified fraction is composed of four polypeptides named A, B, C, and D with molecular weights of 31,6000, 26,6000, 24,800, and 24,300, respectively. Polypeptides A, C, and D are acidic, whereas Polypeptide B is basic. Each form consists of three polypeptides. Ribonuclease H I 1 and ribonuclease H I 2 have Polypeptides A and B in common and differ from each other in the third. The data are consistent with a trimeric (A, B, C/D) or tetrameric (A, B2, C/D) structure for calf thymus ribonuclease H I. When alkalisensitive supercoiled DNA molecules containing ribonucleotides covalently inserted in one of the DNA strands are used as substrate, the products of the reaction are relaxed circles; thus, ribonuclease H I has an endonucleolytic mode of action. The final preparation is free of ribonuclease, and also of endodeoxyribonuclease activity single- and double-stranded DNA. Rabbit antiserum raised against the most highly purified calf thymus ribonuclease H I specifically precipitates the Polypeptides A, B, C, and D and inhibits the Mn2+ - and Mg2+ -dependent enzyme activities to more than 90%. Whereas a typical monophasic neutralization curve is obtained with Mn2+ activation, the neutralization curve observed with Mg2+ is biphasic. These results and several other differences between the Mn2+ - and the Mg2+ -dependent activities of the ribonucleases H I seem best explained by a hypothesis in which the enzymes exist in two different conformations depending on the type of divalent cation activation. The antiserum neutralizes ribonuclease H I but not the other known calf thymus ribonuclease H activities (IIa; IIb), demonstrating that the different ribonuclease H activities in calf thymus are serologically distinct. Ribonuclease H I is localized in the cell nucleus as visualized by immunofluorescent staining of bovine cells.